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INTRODUCTION 


1. Of prime importance in the design philosophy of the SATURN 
vehicle /launch complex is the fact that no single failure in a system 
should cause mission degradation or abort.. Since strict adherence 
to this policy is not practical within the confines of a time and budget 
limited program, it is important to minimize vehicle loss probability. 
This dictates an analysis which is based on component reliabilities 
and single failure effect analysis. 

2. The SATURN C-l Failure Effect Analysis Committee, 
composed of members from the M-SAT and the various MSFC Divisions, 
was established to 

a. Study failure effect analysis techniques. 

b. Devise analysis procedures which would be compatible with 
MSFC operational procedures. 

c. Perform failure effect analyses, through assistance from 
cognizant design personnel, for the S-I stage, S-IV stage, and the 
Instrument Unit of the SATURN SA-5 vehicle, and for the certain 
critical items of the Launch Complex. (The payload was not included 
as its design responsibility falls within the authority of Manned 
Spacecraft Center.) 

d. Establish a permanent program as a follow-on effort to 

insure the effective accomplishment of failure effect analysis on 
vehicles subsequent to SA-5. (See M-P&VE-85, MSFC Space Vehicle 
Systems Failure Effect Analysis Integration Program Proposal, 
dated December 11, 1961, and M-SAT memo, Subject: Continuation 

of Failure Effect Analysis Studies on SATURN SA-5 and Subsequent 
Vehicles, dated January 22, 1962. ) 

3. Since the Committee was primarily a ,! study M group, con- 
siderable latitude was allowed in format (particularly concerning the 
block diagrams) of the various portions of the analysis presented. 

This enabled each committee member to display the systems under 
his cognizance in a manner which, he thought, would point out the 
failure effects most clearly. Consequently, some systems are 
analyzed by system "flow", while others are analyzed in a manner 


similar to that performed in a logic study. However, an examination 
of the various formats reveals this fact; a systematic analysis of 
each system by one who is familiar with it will show the system 
weaknesses and the effect of the system failure on the vehicle. For 
this reason no attempt has been made to completely standardize the 
format in this presentation. This discrepancy will be resolved by 
the follow-on program. 

4. An examination of the "Structures" portion of the presentation 
reveals that no written portion accompanies the block diagrams. An 
explanation for this can be stated briefly. During the initial phase of 
design, the structure undergoes an analysis, involving design and 
stress calculations, which can be classified as a single failure effect 
analysis. On the basis of this analysis, the structure is strengthened 
at points where possible failures will occur. For this reason, it can 
be stated that the complete structure has been designed to adequately 
withstand normal flight loading without a failure which will result in 

a vehicle loss . 

5. In the presentation no attempt has been made to define the 
frequency of occurrence of the failure modes for each component. 
Therefore, the failure modes listed may be extremely remote, but 
for analysis purposes are included. 
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NOTES t 

1. Section 4, consisting of 81 pages, is Douglas Aircraft Company Drawing 
Number 7859475* Change Letter B. Douglas coding has been retained through- 
out this section. 

2. Drawing 10M030061 consists of 290 pages. 
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